ABSTRACT Ultraviolet light can be used to stimulate electrical current flow in bone and tendon. This stimulated photocurrent is directional. In tendon the photocurrent parallel to the fibrils is greater than the photocurrent perpendicular to the fibrils. In bone, the longitudinal photocurrent is less than the transverse photocurrent.
2% to 0.0005% of dark current values. Oven drying resulted in dark current reductions of two to four orders of magnitude, and a corresponding reduction in the photocurrents by factors of 2 to 30. The possible orientational properties of photocurrents in directions parallel to the tissue fibrils and perpendicular to the fibrils were detected. In bovine tendon the photocurrent parallel to the fibrils exceeded the photocurrent perpendicular to the fibrils by factors from 5 to 10. An opposite effect was found in human bone. In human bone the transverse photocurrent exceeded the longitudinal photocurrent by factors from 3 to 9. The resulting conductivities are shown in Table I .
The photon energy required for exciting photoelectrons in these samples was found to be more than 4.1 eV but less than 6.5 eV. This determination was made using colored glass filters and the known spectral output of the xenon lamp. Optical absorption measurements performed on bovine tendon agree with this result. Bovine tendon exhibits optical absorption which rises sharply beginning at 4.3 eV. This is a true photoconductivity effect. The glass filter transmits all energies lower PHOTOCONDUCTIVITY IN BONE AND TENDON All values were measured at 2,500 V unless otherwise indicated. The number of samples, if more than one, is indicated in parentheses. Oven-dried samples were dried at 100'C for 1 day. Typical samples were 10 x 6 x 2 mm. The data are for fibrils parallel to the flow of photocurrent, unless specified by 90' for transverse photocurrent.
Sampl es
Air dried Oven dried Dark PhotoDark Photoconductivity conductivity conductivity conductivity (10-°0/n-cm) (10-15 /a-cm) (10-13/a-cm) (10 15 /a-cmn)
Bovine patella sheath
Bovine patella sheath, 900 than 4.1 eV, allows more than 98% of the incident spectral energy to reach the sample, and yet completely extinguishes the photocurrent. In addition the thermal inertia of the bone and tendon samples prohibits their temperature from being in phase with the 200 cycle/s fluctuations of the exciting light. These results suggest that photoconductivity can be used to probe the electronic properties of connective tissues.
